fundamental and applied studies to identify the causes and involved mechanisms and new drug targets in the disease, and the subsequent design of modern therapies MS remains a research priority in most countries. [4, 5] Due to the unknown aetiology of MS disease and the common role of environmental and genetic factors in this disease, researchers are seeking to identify molecular pathways and genes involved in the disease. One of the proteins seem to have a role in MS pathogenesis is TANK-binding kinase 1 (TBK1). This protein is a serine/ threonine kinase belongs to the IκB kinase (IKK) family expresses in all tissues. [6] TBK1 has the ability to phosphorylate interferon regulatory factors (IRF) 3 and 7. Each of these transcription factors plays a crucial role in the activation of Type 1 interferon (IFN-1) and interferon-induced genes (ISGs) in response to microbial infections. [7] [8] [9] By phosphorylation of IRF3 and IRF7 in the form of a dimer (homogeneous or heterogeneous) and transfer to the nucleus, IFN-1, ISGs and pro-inflammatory genes would be activated. On the other hand, many pattern recognition receptors, such as TLR3, 7, 9 and cytosolic sensors of DNA and RNA, when binding to the ligand, activate TBK1/IKKε and as a result, induce NF-κB and IRF3/7 signalling pathways. These innate immune signalling pathways are crucial for the immediate release of an antiviral state during an acute infection. In other words, signalling pathways should be restrictedly controlled, since the chronic activation of these pathways is harmful to the host and can lead to autoimmune diseases. In autoimmune diseases, mediated signals through TBK1 involved in the production of IFN-1, autoantibodies and chemokines such as CXCL10/IP-10. These molecules then initiate and strengthen the immune attack on the tissues, ultimately causing organ failure and disease. Another mechanism of this protein in MS is that TBK1 is associated with an important regulator of cellular metabolism called mTORC1 and suppresses its activity. [10] Metabolic disorders are very prevalent in autoimmune diseases such as systemic lupus erythematosus (SLE) and Aicardi-Goutières syndrome. Therefore, it seems logical to consider TBK1 as an interface between immune responses and metabolism. [11] Considering the above-mentioned evidence and the fact that gene expression level of this protein has not been studied up to now, the aim of this study was to investigate the TBK1 gene expression in newly diagnosed MS patients treated with IFNβ1α and IFNβ1β in comparison with control group.
MateRIals and Methods

Studied population
In this study, ninety patients with MS and 30 healthy individuals referring to Kashani Hospital in Shahrekord which matched for age and sex were selected. According to the received treatments MS patients were divided into three groups as follows: the newly diagnosed group not receiving treatment, IFNβ1α treatment group and IFNβ1β treatment group. Newly diagnosed patients were selected after diagnosis and confirmation by a neurologist using clinical symptoms and positive magnetic resonance imaging before taking any medication. Sampling of patients was performed after obtaining the written consent form as well as filling the questionnaire form. Sample size was determined by the following formula: In this formula, α represents Type I error, β represents Type II error, d represents the desired error, Ơ represents the common standard deviation, and Z is the confidence intervals of 95%: [12] ( ) 
Inclusion criteria
Ethical consideration
This study was approved at the Ethical Committee of Shahrekord University of Medical Sciences (with code of IR.SKUMS.1395.164). Required explanations were given to the volunteers whom participated in the study, and after receiving written consent sampling were performed. All of the patients' information were kept in privacy and instead of the patients' names, each individual was given a code and all information were recorded private, without a name and with a unique code.
Sampling method, RNA extraction and cDNA synthesis
A volume of 5 ml of blood sample was obtained from the patient using a syringe and collected into a tube containing EDTA.
Simple non-randomised sampling was done after receiving written consent from the all patients. Obtained samples were transferred to the laboratory on dry ice. RNA extraction was done using Qiagen kit according to the company's standard protocol. The concentration and quality of the extracted RNA was determined using a nanodrop device. In the cDNA synthesis, the extracted RNA was converted to cDNA using the Genall cDNA synthesis kit.
Performing real-time polymerase chain reaction
Initially, a master mix containing deionised water, primers, SYBR ® Green was prepared and 9 μl added to each of the real-time polymerase chain reaction tubes then cDNA was added to each tube and placed on the device. The tubes were placed in the device and the locking ring was mounted on the samples. Then, the required temperature and time schedule were given to the device software and eventually the programme initiated. The real-time temperature and time conditions were as follows: Taq polymerase enzyme activation (45 s in 94°C), denaturation (15 s in 94°C), annealing (20 s in 60°C), extension (30 s in 72°C) and finally, a melting cycle was performed to scan final products from the reaction at a temperature range of 65°C-95°C. In this study, Glyceraldehyde-3-phosphate dehydrogenase was used as an internal control gene. The sequences of used primers are listed in Table 1 .
Statistical analysis
Obtained data were analysed using GraphPad Prism Version 5 and SPSS version 22 computer software. One way analysis of variance method and Tukey's test were used as a complement test for comparison between groups. In addition, logistic regression analysis and Pearson correlation coefficient were used to assess the age and sex with expression of the gene.
Results
In this study, the expression of TBK1 gene in MS patients was compared with the control group in the Iranian population. There were no significant differences between the studied groups in terms of age and sex. According to Figure 1 , the expression of TBK1 gene was significantly higher in the new diagnosed patient group than in the control group (P < 0.001). While, there was no significant difference between the medication receiving group and the control group. Furthermore, there was a significant difference between the newly diagnosed patients with those receiving the medication (P< 0.01) [ Figure 1 ]. Furthermore, there was no significant correlation between age and sex with gene expression in the study (P = 0.130 and P = 0.310, respectively) [ Figures 2 and 3 ]. 
Table 1: The sequences of used primers in this study
dIscussIon
In this study, the expression of TBK1 gene in MS patients in the Iranian population was evaluated and the expression of this gene was compared with healthy controls in different patients (newly diagnosed and receiving medication). In the present study, TBK1 expression in newly diagnosed patients was significantly higher than that in the control group. However, there was a significant difference in the expression of this gene in the patients receiving medication in comparison with the newly diagnosed individuals, but there was no significant difference in the gene expression level between the control subjects and those receiving the medication. Even though, the aetiology of the disease is unknown, MS seems to be a disease that initiates in a genetically susceptible patient as a result of exposure to a biological agent, more likely a pathogen. Although there are many genes associated in MS disease, there is still no gene or gene set specifically identified for MS. [13, 14] The unique function of TBK1 is the ability of this molecule to phosphorylate IRF 3 and 7. [9] Each of these transcription factors plays a crucial role in the activation of IFN-1 and ISGs in response to microbial infections. As a result, TBK1 is one of the most important components of the interferon signalling pathway and induces interferons, particularly type-1 interferon, in various ways. [7, 15] As indicated, the activation of the signalling pathway in response to DNA detection in the cytoplasm, which leads to interferon beta induction, acts as a stimulant for autoimmune diseases such as SLE. [16, 17] Fitzgerald et al. in order to demonstrate the role of TBK1 in innate immune responses transferred TBK1-expressing vector into their desired cells and revealed that the expression of INF-ß and RANTES increased significantly. It was also shown that this action is via the IRF3 pathway. [7] Takeshita and Ishii studied the role of DNA intracellular sensors in immunity. In their study, they found that several specific immune molecules and their regulatory elements involved in detecting foreign and ectopic DNA within the cell. These molecules include TBK1, IRF3, TLR9 and type I interferons that are interconnected through different pathways. [18] Increasing the expression of this gene and as a result increased interferon production seems to be the response of the body to autoimmune diseases and intracellular infectious agents. Increasing the production of this gene and the final product of this pathway, interferon, by reducing inflammatory factors such as interleukin-1, reduces the extent of damage induced into different parts of the body during autoimmune diseases. [19] Considering the role of TBK in activating the expression of the interferons, targeting TBK1 as a kinase can be effective in blocking the interferon expression. In other autoimmune diseases, such as SLE, the increased expression of TBK1 gene in patients is shown compared to the control group. [20] These results were in concordance with our results on MS disease. In our study, considering the higher expression of TBK1 in patients in comparison to the control group, it is possible that by reducing the expression of this gene and its effects the inflammatory factors would reduce and the clinical manifestations of the MS disease in patients would suppress. The results of our study showed that the expression of this gene decreased significantly in the medication receiving groups. It can be expected that the medications used for these patients impose their effect by targeting the expression of the TBK1 gene. Smith et al. suggested that TBK1 plays an important role in the expression of pro-inflammatory cytokines, adhesion molecules, growth factors and anti-apoptotic proteins in systemic lupus erytromatosis and given the elevated level of TBK1 in these patients, can contribute to the pathogenesis of this disease. [21] The results of their study were in accordance to ours and demonstrated the increased expression of TBK1 gene in autoimmune diseases. Smith et al. also found that medications used in patients reduced the expression of this gene. In our study, the reduction in TBK1 gene expression was observed in comparison with newly diagnosed patients. Therefore, TBK1 gene can be considered as one of the genes involved in the pathogenesis of autoimmune diseases, especially MS, whose therapeutic agents can facilitate the improvement process of the disease by reducing the expression of this gene. As Lee et al. found, inflammatory inhibitors in the nervous system reduced TBK1 expression in patients receiving the inhibitors compared to the control group. [22] It can be said that the therapeutic agents targeting the TBK1 gene have a better efficacy in treatment, and reduced expression of this gene may be used as a prognostic factor in the treatment process.
conclusIon
From the present study, it can be concluded that increased TBK1 expression in newly diagnosed patients is a process for reducing inflammation and symptoms of MS. Therefore, it seems reasonable that TBK1 expression in patients differs from that of the control group and significantly increases expression, which can be due to the important role of TBK1 gene in patients. On the other hand, due to the reduction in the expression of TBK1 in patients undergoing treatment, TBK1 can be said to be an interesting target for treatment, susceptibility, diagnosis, prognosis and treatment follow-up.
